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(57) ABSTRACT

A method of detecting and calculating height of a jump
performed by an individual including detection of a recep-
tion subsequent to the jump is described. The detection
includes a sub-step of detecting a pressure spike of ampli-
tude greater than a first threshold amplitude, within pressure
measurements provided by a pressure sensor embedded
aboard a watch worn on the wrist of the individual. Also
described is calculation of a height of the jump by differ-
encing a starting altitude corresponding to a last stable
pressure measured before the pressure spike and a finishing
altitude corresponding to a first stable pressure measured
after the pressure spike via the pressure sensor, a stable
pressure being defined as a pressure whose variations do not
exceed 0.1 hectopascals for at least 2 seconds.
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1
METHOD OF DETECTING AND
CALCULATING HEIGHT OF A JUMP

This application claims priority from European patent
application No. 16203363.3 filed on Dec. 12, 2016, the
entire disclosure of which is hereby incorporated herein by
reference.

FIELD OF THE INVENTION

The invention pertains to a method of detecting and
calculating height of a jump. The method is particularly
suitable for detecting and calculating height of a jump
performed globally downwards (according to a terrestrial
frame of reference) and without the aid of means of dis-
placement to gather pace before the jump. Such is in
particular the case for a jump into the water, for example
from a cliff, a diving board or a bridge.

By height, what is meant is the difference between the
altitude of the individual or of the sportsperson at the
moment they begin the jump, and the altitude of the
sportsperson on reception thereof. In the case of a jump into
the water, reception refers to the entry of the sportsperson
into the water.

By globally downwards jump, we do not exclude cases
where the sportsperson would take a starting leap causing
them to depart upwards before being pulled downwards by
gravity, if the height travelled upwards is negligible with
respect to the height travelled downwards.

By means of displacement making it possible to gather
pace before the jump, what is meant are means external to
the sportsperson and in contact with the ground before the
jump, such as a bicycle, a skateboard, skis, a snowboard,
roller blades, etc.

BACKGROUND OF THE INVENTION

Document US2002/0116147 discloses a method for
detecting a jump by means of a measurement unit mounted
on displacement means used by a sportsperson to gather
pace before the jump and which are in contact with the
ground before and after the jump. The displacement means
are for example skis or a snowboard. A calculation unit, for
example a watch worn by the sportsperson, makes it possible
to determine and to display parameters of the jump, in
particular the duration of the jump, on the basis of the
measurements carried out by the measurement unit. More
precisely, the measurement unit logs vibrations of the dis-
placement means, so as to detect when the displacement
means leave the ground and return to the ground, thereby
making it possible to detect a jump.

This method exhibits the drawback of being usable only
when the sportsperson uses displacement means subjected to
vibrations in contact with the ground and allowing him or
her to gather speed before the jump. This device is therefore
not suitable for jumps performed without means of this kind.

SUMMARY OF THE INVENTION

The aim of the present invention is to alleviate the
drawback cited above.

For this purpose, the invention pertains to a method of
detecting and calculating height of a jump performed by an
individual, comprising the following steps: a detection of a
reception subsequent to the jump, this step comprising a
sub-step of detecting a pressure spike of amplitude greater
than a first threshold amplitude, within pressure measure-
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2

ments provided by a pressure sensor embedded aboard a
watch worn on the wrist of the individual, and a calculation
of a height of the jump by differencing a starting altitude
corresponding to a last stable pressure measured before the
pressure spike and a finishing altitude corresponding to a
first stable pressure measured after the pressure spike. A
stable pressure is defined as a pressure whose variations do
not exceed 0.1 hectopascals for at least 2 seconds.

The invention exploits the finding that a reception fol-
lowing a jump is at the origin of a large pressure spike
observed within the data measured by a pressure sensor or
an altimeter. A detection of a pressure spike or altitude spike
is therefore evidence of a reception on the ground.

When a reception has been detected, the pressure mea-
surements logged during the instants preceding and follow-
ing this reception are used to calculate the height of the
jump. Indeed, in the case of a jump performed globally
downwards and without the aid of displacement means to
gather pace before the jump, the pressure measurements
exhibit two stable phases: one preceding the jump, the other
following reception after the jump. Naturally, during these
stable phases, the instantaneous pressures may vary, but the
pressure measurements oscillate around a stable value.

In addition to the aforementioned characteristics, the
method according to the invention may comprise the fol-
lowing characteristics, taken alone or in combination
according to all technically possible combinations.

In a nonlimiting embodiment, the step of detecting a
reception also comprises a sub-step of detecting an accel-
eration spike of amplitude greater than a second threshold
amplitude, on the basis of acceleration measurements pro-
vided by a three-axis accelerometer embedded aboard the
watch, and a sub-step of comparing the instant associated
with the acceleration spike and the instant associated with
the pressure spike.

By acceleration measurement, what is meant is the norm
of an acceleration vector with 3 components, that is to say
the square root of the sum of the squares of the components.

The aforementioned advantageous characteristics exploit
the finding that a reception following a jump is at the origin
of a large acceleration spike observed within the data
measured by a triaxial accelerometer. A detection of an
acceleration spike is therefore evidence of a reception which
makes it possible to confirm that a jump has indeed occurred
by correlation with the pressure spike.

In a nonlimiting embodiment, the second threshold ampli-
tude is greater than 2 g, where g is the acceleration of gravity
at the Earth’s surface, that is to say 9.80665 m-s™>.

In a nonlimiting embodiment, the first threshold ampli-
tude is greater than 10 hectopascals.

SUMMARY DESCRIPTION OF THE
DRAWINGS

Other particularities and advantages will emerge clearly
from the description given thereof hereinafter, by way of
wholly nonlimiting indication, with reference to the
appended drawings, in which:

FIG. 1 represents an electronic watch allowing the imple-
mentation of the method according to a nonlimiting embodi-
ment of the invention.

FIG. 2 shows a curve representing pressure measurements
in the course of a jump into the water from a cliff.

FIG. 3 shows a functional chart representative of the steps
of the method according to a nonlimiting embodiment of the
invention.
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DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

In a nonlimiting embodiment, the method METH accord-
ing to the invention is implemented entirely by an electronic
watch MT worn by an individual carrying out a jump. In a
nonlimiting embodiment shown in FIG. 1, the watch MT
comprises:

a set of sensors CP, including an accelerometer CP_AC

and a pressure sensor CP_PR (or altimeter)

a memory MD for recording measurements carried out by
the sensors CP. The measurements are advantageously
recorded in the memory in a sliding manner, according
to the FIFO (“first in, first out”) principle

a microprocessor MP for processing the information con-
tained in the memory MD

digital or analogue display means MA, for displaying the
results of the calculations carried out by the micropro-
cessor MP

mechanical, electronic or touch-based means of activation
MC, of the sensors CP, of the memory MD, of the
microprocessor MP and of the display means MA,
making it possible to trigger the method PR.

FIG. 2 shows a curve representing the pressure PR
measured by the pressure sensor CP_PR of the watch MT as
a function of the time t, and in particular during four phases
P,, P,, P; and P,.

In the first phase P,, the individual is in contact with the
ground. During this first phase, the pressure PR ; measured
by the pressure sensor CP_PR is substantially constant. This
pressure makes it possible to calculate a so-called starting
altitude AT ,. Next, the individual takes off from the ground
and rapidly goes into free fall, this corresponding to the
second phase P,. Thereafter, the individual enters the water
(they are received), and then swims so as to exit the water,
this corresponding to the third phase P,. The beginning of
the third phase P, is recognizable by virtue of the pressure
spike PC,, visible on the first curve. Finally, in a fourth
phase P,, the individual exits the water and is again in
contact with the ground. During this fourth phase P,, the
pressure PR, measured by the pressure sensor CP_PR is
substantially constant. This pressure makes it possible to
calculate a so-called finishing altitude AT ,.

A first step of the method METH according to the
invention consists in detecting that a jump has been per-
formed (step METH_Dr in FIG. 3). More particularly, the
detection step METH_Dr comprises a first sub-step METH_
Dr_PC, consisting in detecting a pressure spike PC . in the
measurements provided by the pressure sensor CP_PR.
Indeed, when a jump is performed, a pressure spike PC.y is
observed at the instant corresponding to the individual’s
reception on the ground. When such a spike PC,, is
detected, it is compared with a threshold value beyond
which it is decided that the spike PC,; does indeed corre-
spond to a reception on the ground following a jump.

In one embodiment, to confirm that this pressure spike
PC,, does indeed correspond to a reception following a
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jump, the detection step METH_Dr also comprises a second
sub-step METH_Dr_PC . consisting in detecting an accel-
eration spike PC,. in the measurements provided by the
accelerometer CP_AC. Such an acceleration spike PC,.
ought to be logged at an instant substantially identical to that
at which the pressure spike PC,, was detected. The instants
corresponding to the pressure spike PC,, and to the accel-
eration spike PC . are therefore compared. If the norm of
the difference between these instants is less than a threshold
value, for example 0.5 seconds, then it is decided that the
spikes PC,, PC . do indeed correspond to a reception on
the ground following a jump.

A second step of the method METH according to the
invention consists in calculating the height Ht of the jump
(step METH_Ht). Accordingly, the finishing altitude AT, is
deducted from the starting altitude AT . It is noted that the
starting altitude AT , is calculated by means of the last stable
pressure PR ; measured before reception, that is to say the
stable pressure logged during the first phase P,. The finish-
ing altitude AT, is calculated by means of the first stable
pressure PR, measured after reception, that is to say the
stable pressure logged during the fourth phase P,,.

Of course, the present invention is not limited to the
example illustrated but is subject to diverse variants and
modifications which will be apparent to the person skilled in
the art.

What is claimed is:

1. A method of detecting and calculating height of a jump
performed by an individual using a watch, comprising:

detecting a reception subsequent to the jump, the detect-

ing including a sub-step of detecting a pressure spike of
amplitude greater than a first threshold amplitude,
within pressure measurements provided by a pressure
sensor embedded aboard the watch worn on the wrist of
the individual; and

calculating, using processing circuitry, a height of the

jump by differencing a starting altitude corresponding
to a last stable pressure measured before the pressure
spike and a finishing altitude corresponding to a first
stable pressure measured after the pressure spike via
the pressure sensor, stable pressure being defined as a
pressure whose variations do not exceed 0.1 hectopas-
cals for at least 2 seconds.

2. The method according to claim 1, wherein the detecting
a reception includes a sub-step of detecting an acceleration
spike of amplitude greater than a second threshold amplitude
on the basis of acceleration measurements provided by a
three-axis accelerometer embedded aboard the watch, and a
sub-step of comparing the instant associated with the accel-
eration spike and the instant associated with the pressure
spike.

3. The method according to claim 2, wherein the second
threshold amplitude is greater than 2 g, where g is the
acceleration of gravity at the Earth’s surface.

4. The method according to claim 1, wherein the first
threshold amplitude is greater than 10 hectopascals.
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